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1. INTRODUCTION
In 2013, the European Union (EU) through its Global Climate Change Alliance initiative provided
funding support for nine small Pacific Island states (Cook Islands, FSM, Kiribati, Marshall Islands,
Nauru, Niue, Palau, Tonga and Tuvalu) to enhance the capacity of these small nations to tackle
the adverse impacts of climate change.
The programme, which was known as the EU Global Climate Change Alliance: Pacific Small Island
States (GCCA: PSIS) Project was implemented by the Pacific Community (SPC) in partnership with
governments of the above-mentioned small island states.
The project in Tonga - Trialling coastal protection measures in eastern Tongatapu, Tonga implemented sedi-tunnel groynes in the village of Makaunga and Talafo’ou and detached
breakwaters in Manuka towards Kolonga. The objective of the project was to increase the
resilience of coastal communities on eastern Tongatapu to climate change impacts and to sustain
their livelihoods. The project also installed three recreation parks along the coastline in Talafo’ou,
Makaunga and Manuka. The GCCA: PSIS project was completed and commissioned by the late
Prime Minister of Tonga, Hon. Samiuela ‘Akilisi Pohiva in 2015.
Initially, the GCCA: PSIS Project planned to cover six coastal communities but funding constraints
limited this to three communities only – Makaunga, Talafo’ou and Manuka. The GCCA: PSIS
Project Management Team and the Department of Climate Change negotiated a partnership with
the Asian Development Bank for the Climate Resilience Sector (CRS) Project to cover the three
remaining communities – Nukuleka, Navutoka and Kolonga – once the GCCA: PSIS project was
completed. The objective of the CRS Project was to increase resilience of vulnerable communities
to climate variability and change, and disaster risk in Tonga. The CRS Project was implemented in
2016 and completed in 2019.
In 2019, as part of the Global Climate Change Alliance Plus - Scaling Up Pacific Adaptation (GCCA+
SUPA) project, Tonga selected coastal protection as the sector of focus. Prior to implementing
the GCCA+ SUPA project activities it was agreed that a community-based impact assessment of
selected coastal protection measures, including the GCCA: PSIS and CRS projects’ measures in
Eastern Tongatapu, was imperative to inform the implementation of hard and/or soft measures.
The assessment would prove useful in capturing the project impacts.
This report covers the community-based impact assessment of both the EU-funded GCCA: PSIS
Project and the ADB-funded CRS Project.

Discussion during the community-based impact assessment at Talafo’ou

2. PURPOSE OF THE IMPACT ASSESSMENT
To assess the community impacts of the coastal protection measures that were implemented by
the GCCA: PSIS Project and the CRS Project. Particular attention is drawn to the challenges arising
from the measures.

Image showing the GCCA: PSIS implemented detached
breakwaters at Manuka and the crescent-shaped beaches
formed because of the breakwaters (Image sourced from
Google Earth, 2021)

Image showing the ADB implemented rock revetment at
Manuka (Image sourced from Google Earth, 2021)

Image showing some of the GCCA: PSIS implemented
sedi-tunnel groynes at Makaunga (Image sourced from
Google Earth, 2021)

Image showing the proximity of the project sites in
eastern Tongatapu (Image sourced from Google Earth,
2021)

3. METHODOLOGY
Two meetings were held on 15th December 2020, one each at Talafo’ou and Manuka – Talafo’ou
from 11am to 2pm and Manuka from 5pm to 8pm. At each meeting the GCCA+ SUPA project

team informed participants about the purpose of the assessment and what was expected from
them.
Participants were then divided into three groups – adult females, adult males and youths – for
group discussions. The participants list is attached as Annex 1.
Upon completion of the group discussions each group presented their findings to the whole
plenary. The set of questions for the group discussion is attached as Annex 2.
Questionnaires were also distributed for participants to complete. The questionnaire is attached
as Annex 3.
4. RESULTS
4.1. GCCA: PSIS Project

Left: Sedi-tunnel groynes in Talafo’ou & Makaunga; (Right) Crescent-shaped beaches at Manuka because of the
detached breakwaters

a. Advantages of the measures
•
•
•
•

Helps protect the community from coastal flooding, erosion and storm surges.
Provides a scenic view of this part of the community.
People feel safer.
Encourages the community to keep their coastline clean.

b. Challenges
•

One obvious challenge brought up by the participants was the lack of monitoring activity.
Some also questioned as to who should be responsible for monitoring the project.
Participants were informed that the Geology Division was provided with equipment to
carry out the monitoring and to work closely with the Coastal Committee that was
established in 2013.

•

•

•

While participants acknowledged their gratefulness for the project, they shared that they
would prefer a seawall-type structure like the rock revetment constructed by the CRSP in
Navutoka and Manuka.
It was noted that some residents are still experiencing overtopping especially in Talafo’ou
and Makaunga. According to the residents, the week before the meeting took place there
were strong winds from the northwest and it brought water to the other side of the road.
Noted that similar concerns were raised during the Inception workshop with regards to
the sand collection area that had been used by the GCCA: PSIS project. The Town Officer
reported that there is still a deep area at the sand collection site. A site visit was
conducted where it was confirmed that the borrow pits had filled up following natural
processes. A report by eCoast Marine Consulting and Research in 2019 (see Annex 4) also
confirms this – it was clear that the sand collection area is a deposition zone. The same
issue was reported to be happening at Manuka but it mainly took place in between each
breakwater.

4.2. ADB – Climate Resilience Sector Project

2km long rock revetment along Navutoka and Manuka

a. Advantages of the rock revetment
•
•
•
•

Community is protected from storm surges.
Community feels more secure.
Revetment helps reduce inundation and coastal erosion.
The revetment acts as a fence that prevents roaming pigs from destroying living
organisms along the coast.

b. Challenges
•

Community may be protected from storm surges for now, but future projections note
that storm surges may intensify and when that happens there will be more problems as

•

•
•

water will be trapped inland because the revetment is higher than the land. This will cause
flooding.
There are only two access-ways constructed for this 2km revetment and there are more
than 2,500 people in the area to use the access-ways. Participants reported that the
landing docks, particularly the ones at the seaward sites, were poorly constructed
resulting in some boats being damaged when attempting to put the boats into the water.
Elderly people found it difficult to get to the sea because of the height of the revetment.
There are obvious signs of sand erosion within the few months of the revetment’s
existence and there is a high likelihood that the problem will continue.

5. CONCLUSION
Both the GCCA: PSIS project and the CRSP project have helped the people of Makaunga,
Talafo’ou, Navutoka and Manuka cope with the negative impacts of climate change – notably the
problem of sea level-rise, inundation, coastal erosion and flooding. The installation of 20 sets of
sedi-tunnel groynes in Makaunga and Talafo’ou has widened the coastline and the height of the
coast has been lifted. The construction of 10 detached breakwaters at Manuka has allowed
sediments to deposit at the spaces between each breakwater. These sediments accumulated and
have gradually built the land inward by 15-20m. The intervention helped restore security for the
people along the area. The Manuka and Navutoka community resilience level has been boosted
by the CRSP project through the construction of the 2km long rock revetment along the coasts.
Although both projects were successful in fulfilling their prime objective of enhancing the
resilience of the selected communities, there are issues that need to be considered particularly
when attempting to scale up coastal protection measures. The issues are:
1. The lack of a monitoring mechanism to ensure that the success of the measures is
properly managed.
2. Overtopping, coastal erosion and inundation are still occurring in Makaunga, Talafo’ou
and north eastern Manuka.
3. The two access-ways at the rock revetment were not sufficient considering that there are
about 2,500 people that need access to the sea.
4. The elderly in Navutoka and Manuka find it difficult to get to the beach as the revetment
is very high.

Annex 1: Participants list

Annex 2: Group discussion questions
For the consultation, the community will need to be divided into three groups i.e. men, women and
youths. Each group will discuss the questions given below and present their answers to the main plenary.
It is envisaged that the consultations will be conducted in the local language.
1. The project involved the installation of coastal protection measures and other activities e.g.
construction of children’s play areas or construction of mangrove nurseries. What are some benefits
from the project?
2. How did your household manage during Cyclone Gita in February 2018 and Cyclone Harold in 2020?
(Or what was the impact of having the coastal protection measures in place during Cyclone Gita and
Cyclone Harold?)
3. What would you have liked to see the project do differently?
4. Have you experienced any challenges with the coastal protection measures implemented by the
project? (Or have the measures been an inconvenience to you in carrying out your daily tasks e.g.
going fishing, gathering seafood, etc.?)
5. Who takes care of maintenance of the measures?
6. If the project were to be repeated in another part of Tongatapu, are there any changes you would
recommend?

Annex 3: Questionnaire
Community Impact Assessment
Coastal Protection Measures in Tongatapu
Questions:
1. The project involved the installation of coastal protection measures and other activities e.g.
construction of children’s play areas or construction of mangrove nurseries. What are some benefits
from the project?

2. How did your household manage during Cyclone Gita in February 2018 and Cyclone Harold in 2020?
(Or what was the impact of having the coastal protection measures in place during Cyclone Gita and
Cyclone Harold?)

3. What would you have liked to see the project do differently?

4. Have you experienced any challenges with the coastal protection measures implemented by the
project? (Or have the measures been an inconvenience to you in carrying out your daily tasks e.g.
going fishing, gathering seafood, etc.?)

5. Who takes care of maintenance of the measures?

6. If the project were to be repeated in another part of Tongatapu, are there any changes you would
recommend?

Annex 4

eCoast Marine Consulting and Research

Performance Evaluation of Eastern Tongatapu Climate
Change Resilience Trials

eCoast Marine Consulting and Research
PO Box 151
Raglan,
New Zealand.
Ph. +64 21 423 224
www.ecoast.co.nz
info@ecoast.co.nz

8 April 2019
Manu P. Manuofetoa
In-Country Coordinator
EU-GIZ ACSE Project
Department of Climate Change
Ministry of Meteorology, Energy, Information,
Disaster Management, Environment,
Climate Change and Communication (MEIDECC)
Dear Manu
Re: Performance Evaluation of Eastern Tongatapu Climate Change Resilience Trials
It was great to get a chance to visit Talafo’ou to Makaunga and Manuka trial sites on my recent visit to
Tonga. While we are both disappointed that formal monitoring hasn’t been done, walking along both
sites provided some good insight to how they are performing. I am particularly satisfied that the different
options chosen were the most appropriate for both sites, including the detached breakwaters in
preference to the recently constructed ~2 km tipped rock revetment along the northern coastline.
Talafo’ou to Makaunga Groyne Field
The results of the sand retention for the groynes at Talafo’ou to Makaunga indicate that:







The all open and half open are working well in the northern part of the site;
The fully closed groynes result in the usual groyne effect with more sand on one side that the
other;
3x the length of the groyne for the gap between each one is the best spacing (similar to temperate
groyne field design);
The southern groynes where there is less wave energy are probably more suited to fully closed
groynes, noting that sand transfer did not occur for these groynes;
The groynes and associated beaches are being utilized by the local people, especially since there
is now no scarp and rocks in these areas (they have been covered by the accumulated sand, and;
Some of the end units have been dislodged, which is believed to be due to boats being moored
to them (even though the units weigh 700 kg each).

See Figures 1 to 4.
The recommendations from here, should funds become available, are:




Fill the gaps of 60 and 120 m spacing to have groynes at 30 m intervals along the beach;
Use the half open configuration for all additional groynes;
Rotate the half open units at the 6 southern groynes to be fully closed, and;
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Bring in an additional 3,000 m3 of sand from the sand collection area to distribute in the areas of
the additional groynes, and the southern areas of the site where none has yet been placed.

With respect to the last dot point above, although no formal monitoring was undertaken at this location,
the borrow pits were filled and indistinguishable within a month of removing the sand, indicating that this
area was indeed a deposition zone where the northern and eastern coastline converge. Therefore,
removal of sand from here is consider sustainable, especially since this area is uninhabited.

Figure 1. The beach width increased by some 10 m behind the fully open sedi-tunnel groyne has greatly reduced the beach
scarp height.

Figure 2. The half-open groynes seem to be the most effective without causing a ‘groyne-effect’.
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Figure 3. The fully closed structures create ‘groyne-effect’ (i.e. less sand/erosion on the down-coast side of the groyne);
these configurations can be applied at the southern end of the groyne field, but not in the areas further north.

Figure 4. The groynes and associated beaches are being utilized for recreation by the local people all along this stretch of the
coast.

Detached Breakwaters at Manuka
The detached breakwaters at Manuka have been extremely effective at widening the beach to provide a
buffer zone and stop over-topping onto the road. Prior to their construction, the water came to the edge
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of the road and over-topping threw debris onto the road 2-3 times a year during storm events (Figures 5
and 6). Now there is 10-30 m of buffer zone and a series of crescent shaped beaches (Figures 7 & 8). The
coastal response is very obvious in Figure 9, and this trial proved that detached breakwaters with sand
transfer are an effective solution to this part of the northeastern coast; interestingly, SOPAC were
promoting this type of intervention some 25 years ago (Figure 10).
It was disappointing to see the 2 km long revetment built on this coast adjacent to the detached
breakwater trial site. While this large armoured structure will protect the land from erosion and reduce
inundation, it does so at a large cost, loss of amenity in terms of connection to the sea/beach (there are
only 2 access points along the 2 km length), does not address erosion (it will continue in front of this long
seawall) and greatly detracts from amenity and aesthetics (Figures 11 to 13). When the trials at Talafo’ou
to Makaunga and Manuka were planned, part of the drive was to look at tourism opportunities for this
part of Tongatapu – the construction of this seawall has negated this possibility.
Detached breakwaters such as at Manuka provide a similar level of protection, although they enhance
amenity, aesthetics and beach access that are not only a benefit to the local people, but could also
promote tourism, while being only a quarter the cost of the revetment seawall. That is the detached
breakwaters and sand transfer at Manuka cost $300,000 to enhance and protect 400 m of this coast, while
the 2 km long revetment cost $6,000,000 – 8 km of coast using better and more appropriate measures
(i.e. detached breakwaters) could have been protected and enhanced with the ADB funds, or the majority
of funds could have been directed to other projects to increase Tonga’s climate change resilience.
In my opinion, this 2 km revetment is a narrow-minded response that has wasted valuable funding and
resulted in the loss of amenity, aesthetics, access and tourism opportunities for this part of Tongatapu.

Figure 5. Over-topping threw debris onto the road 2-3 times a year prior to the construction of the trial detached
breakwaters.
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Figure 6. The tide came into the rocks at the base of the road prior to the construction of the trial detached breakwaters.

Figure 7. There is now a 10-20 m buffer of land and beach in front of the road and over-topping no
longer occurs.
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Figure 8. The series of crescent-shaped beaches now form a buffer along the Manuka coast.
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Figure 9. (Top) Before (July 2014). (Bottom) After (May 2016) construction – 30 m buffer zone where the road previously
regularly over-topped.
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Figure 10. Stylised detached breakwaters leading to managed advance (SOPAC 1994).

Figure 11. The 2 km long revetment along the northeastern coast of Tongatapu.
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Figure 12. There are only 2 accessways along this 2 km stretch of revetment.

Figure 13. The necessity of this large obtrusive structure is questionable in this location, especially when there already exists
a significant land buffer in many areas.

Please don’t hesitate to contact me if you have any further questions or need clarification on anything
above.
Yours sincerely
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Dr Shaw Mead
s.mead@ecoast.co.nz
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